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(54) Automatic beverage vending machine having a cartridge transfer mechanism for moving a 
material cartridge from a cartridge storage portion to a beverage extracting device 

(57) An automatic beverage vending machine is 
provided a plurality of cartridge storing portions (10) 
each for storing a plurality of cartridges each of which 
contains a powdery beverage material therein. A car- 
tridge transferring mechanism (40) transfers a particular 
one of the cartridges from the cartridge storing portions 
to a beverage extracting position. A beverage extracting 
device (20) supplies hot water into the particular car- 
tridge at the beverage extracting position to extract a 
beverage from the powdery beverage material. 
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Description 

[0001] The present invention relates to an auto- 
matic beverage vending machine for extracting a bever- 
age from a single cup quantity of a powdery beverage 
material, such as coffee grinds or tea leaves, sealed in 
a cartridge and pouring the beverage into a cup for serv- 
ice to a customer. 

[0002] A conventional automatic beverage vending 
machine of the type is disclosed in Japanese Unexam- 
ined Patent Publication (JP-A) No. H07-37158. In the 
automatic beverage vending machine, a single cup 
quantity of, i.e., a dose of a powdery beverage material 
is preliminarily sealed in a package having a filtering 
function, which may hereinafter be referred to as a filter- 
ing package. It is noted here that the term "a single cup 
quantity" means a predetermined quantity required to 
prepare a single cup of beverage. A number of such 
packages are successively stacked in a single array and 
stored in a columnar package storage portion to be kept 
in a stand-by state until a vending request signal is 
received. In response to the vending request signal, a 
lowermost one of the packages is released from the 
package storage portion and transferred to a beverage 
extracting device. In the beverage extracting device, hot 
water is supplied into the package from the above to 
extract a beverage from the powdery beverage material. 
The beverage thus extracted is poured into a cup for 
service to a customer. After extracting the beverage, the 
package is discarded in a waste package receptacle. 
[0003] In the above-mentioned automatic beverage 
vending machine, a single cup quantity of the powdery 
material is individually sealed in each package. There- 
fore, the quality of the powdery material can easily be 
maintained and the beverage can be uniformly finished 
in every vending operation. 

[0004] However, the above-mentioned automatic 
beverage vending machine comprises only one pack- 
age storage portion. This means that the packages with 
only one kind of powdery material enclosed therein can 
be stored. Therefore, no more than one kind of bever- 
age can be extracted and served. 
[0005] The packages are transferred from the pack- 
age storage portion to the beverage extracting device by 
the use of an inclined chute for sliding the packages. 
This structure is not applicable, for example, to a case 
where it is assumed that a number of package storage 
portions are arranged in columns and rows on a hori- 
zontal plane. 

[0006] It is therefore an object of the present inven- 
tion to provide an automatic beverage vending machine 
which is capable of vending a plurality of kinds of bever- 
ages by the use of a plurality of kinds of powdery mate- 
rials sealed in cartridges. 

[0007] Other objects of the present invention will 
become clear as the description proceeds. 
[0008] According to the present invention, there is 
provided an automatic beverage vending machine 



which comprises a beverage extracting position, a plu- 
rality of cartridge storing portions each for storing a plu- 
rality of cartridges each of which contains a powdery 
beverage material therein, a cartridge transferring 

5 mechanism coupled to the beverage extracting position 
and the cartridge storing portions for transferring, as a 
particular cartridge, one of the cartridges from the car- 
tridge storing portions to the beverage extracting posi- 
tion, and a beverage extracting device coupled to the 

10 beverage extracting position for supplying hot water into 
the particular cartridge to extract a beverage from the 
powdery beverage material. 
[0009] In the Drawings 

15 Fig. 1 is a perspective view showing an internal 
structure of an automatic beverage vending 
machine according to a first embodiment of the 
present invention; 

Fig. 2 is a block diagram of a control system for a 
20 cartridge transfer mechanism illustrated in Fig. 1 ; 

Figs. 3 through 5 are plan views for describing an 
operation of the cartridge transfer mechanism illus- 
trated in Fig. 1; 

Figs. 6A through 6C are views for describing a step 
25 of taking out a cartridge from a cartridge storage 
column illustrated in Fig. 1; 
Fig. 7 is a schematic view showing a beverage 
extracting device illustrated in Fig. 1; 
Fig. 8 is a block diagram of a control system for the 
30 beverage extracting device shown in Fig. 7; 

Fig. 9 is a partially sectional front view showing a 
main part of the beverage extracting device illus- 
trated in Fig. 7; 

Fig. 10 is a time chart for describing an example of 
35 an operation of the beverage extracting device 
shown in Fig. 7; and 

Fig. 1 1 is a time chart for describing another exam- 
ple of the operation of the beverage extracting 
device shown in Fig. 7. 

40 

Description of Preferred Embodiment: 

[0010] Referring to Figs. 1 and 2, description will be 
made about an automatic beverage vending machine 

45 according to one embodiment of the present invention. 
[0011] The automatic beverage vending machine is 
provided in its interior with a plurality of cartridge stor- 
age columns 10, six in number, for storing a plurality of 
filtering cartridges (hereinafter simply called "car- 

50 fridges") each of which contains a single cup quantity of 
powdery beverage material preliminarily sealed therein, 
a beverage extracting device 20 for supplying hot water 
into the cartridges through a hot water supply nozzle 21 
and extracting the beverage from the bottom, a waste 

55 cartridge receptacle 30 for discarding the cartridges 1 
after extracting the beverage, and a cartridge transfer 
mechanism 40 for transferring the cartridges 1 taken out 
from the cartridge storage columns 10 to the beverage 



2 



4 



3 



EP 1 089 240 A2 



4 



extracting device 20 and the waste cartridge receptacle 
30. The beverage extracting device 20 comprises the 
hot water supply nozzle 21 for supplying the cartridges 
1 with the hot water as mentioned above, a hot water 
tank 22 for reserving the hot water, and an air pump 23 5 
for supplying the air. The hot water supply nozzle 21 
communicates with the hot water tank 22 and the air 
pump 23 and is fixed with its end portion facing down- 
ward. It is to be noted that the cartridges are designated 
by reference numerals 1 and V in Figs. 6A-6C. 
[0012] The cartridge storage columns 10, six in 
number, are arranged on a horizontal plane in two rows 
and in three rows in an X-axis direction and in a Y-axis 
direction, respectively. Within the cartridge storage col- 
umns 10, six groups of the cartridges 1 with six different 
kinds of powdery materials sealed therein are stored, 
respectively. In each of the cartridge storage columns 
10, the cartridges 1 are successively stacked in a single 
array in the manner illustrated in Figs. 6A-6C. 
[0013] The cartridge transfer mechanism 40 
includes a cartridge receiving table 41 for receiving and 
holding each of the cartridges 1 in an opening 42 
formed therein, a movable elevating member 43 for sup- 
porting the cartridge receiving table 41 through two 
arms (not shown) to be movable in a vertical direction, a 
movable Y-axis transfer member 45 for transferring the 
movable elevating member 43 in the Y-axis direction, 
and a fixed X-axis transfer member 48 for transferring 
the movable Y-axis transfer member 45 in parallel to the 
X-axis direction. 

[0014] The movable elevating member 43 contains 
a cam mechanism 43a for vertically moving the above- 
mentioned two arms along a pair of Z-axis guide 
grooves 44. The cam mechanism 43a serves to support 
the cartridge receiving table 41 on a peripheral side sur- 
face of a cam plate (not shown) and to vertically move 
the cartridge receiving table 41 by rotating the cam 
plate by a cam motor 43b. The cartridge receiving table 
41 is adapted to rest at either one of a lowermost posi- 
tion and an uppermost position in the Z-axis direction 
with respect to the movable elevating member 43. The 
movable elevating member 43 may be called an elevat- 
ing mechanism. It is noted here that the cartridge 
receiving table 41 may be vertically moved by the use of 
other appropriate mechanisms such as a rack/pinion 
mechanism instead of the cam mechanism. 
[0015] Within the movable Y-axis transfer member 

45, a belt mechanism 47 is provided to transfer the mov- 
able elevating member 43 along a Y-axis guide groove 

46. The belt mechanism 47 includes a pair of rollers (not 
shown) arranged in the vicinity of opposite ends of the 
movable Y-axis transfer member 45 in the Y-axis direc- 
tion, an endless belt (not shown) wound around the roll- 
ers to extend therebetween, and a Y motor 47a for 
driving one of the rollers. The movable elevating mem- 
ber 43 is integrally coupled to a part of the above-men- 
tioned endless belt. The Y-axis transfer member 45 may 
be called a Y-axis transfer mechanism. 



[0016] The fixed X-axis transfer member 48 is fix- 
edly disposed at a predetermined position. The fixed X- 
axis transfer member 48 contains a known belt mecha- 
nism 50 similar to that of the movable Y-axis transfer 
member 45 and driven by an X motor 50a. By the use of 
the belt mechanism 50, the movable Y-axis transfer 
member 45 can be transferred along an X-axis guide 
groove 49 in parallel thereto. The fixed X-axis transfer 
member 48 may be called an X-axis transfer mecha- 
nism. It is noted here that the movable elevating mem- 
ber 43 and the movable Y-axis transfer member 45 may 
be transferred by the use of other appropriate mecha- 
nisms such as a rack/pinion mechanism, a 
chain/sprocket mechanism, and a fluid pressure mech- 
anism, instead of the belt mechanism. 
[0017] Referring to Figs. 2 through 5 in addition, the 
description will be made about an operation of the car- 
tridge transferring mechanism 40. It is assumed that X1 
and X2 represent X-coordinate positions on virtual lines 
passing through centers of the cartridge storage col- 
umns 10 in a first row (the right row) and a second row 
(the left row) in the X-axis direction, respectively. Like- 
wise, it is assumed that Y1 , Y2, and Y3 represent Y- 
coordinate positions on virtual lines passing through 
centers of the cartridge storage columns 10 in a first row 
(lower row), a second row (middle row), and a third row 
(upper row) in the Y-axis direction, respectively. 
[0018] The hot water supply nozzle 21 is located at 
X0 on the right side of X1 in the X-axis direction and at 
Y1 in the Y-axis direction. Thus, the hot water supply 
nozzle 21 is located at a position depicted by (X0, Y1). 
The cartridge transfer mechanism 40 discards the car- 
tridges 1 after extracting the beverage into the waste 
cartridge receptacle 30 at a discarding position defined 
by X-1 on the right side of X0 in the X-axis direction and 
Y1 in the Y-axis direction. Thus, the discarding position 
is depicted by (X-1, Y1). 

[0019] The X motor 50a of the fixed X-axis transfer 
member 48, the Y motor 47a of the movable Y-axis 
transfer member 45, and the cam motor 43b of the mov- 
able elevating member 43 are controlled by a drive con- 
troller 60 comprising a microcomputer. When the X 
motor 50a is driven under control of the drive controller 
60, the fixed X-axis transfer member 48 transfers the 
movable Y-axis transfer member 45 in the X-axis direc- 
tion. The movable Y-axis transfer member 45 is stopped 
when the center of the opening 42 of the cartridge 
receiving table 41 coincides with any one of X1, X2, X0, 
and X-1 in the X-axis direction. The above-mentioned 
stopping operation is carried out in the following man- 
ner. The fixed X-axis transfer member 48 and the mov- 
able Y-axis transfer member 45 are provided with an X1 
positioning member 61, an X2 positioning member 62, 
an X0 positioning member 63, and an X-1 positioning 
member 64. Each of these positioning members detects 
the position of the movable Y-axis transfer member 45 to 
produce a movable Y-axis transfer member detection 
signal. In response to the movable Y-axis transfer mem- 
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ber detection signal, the drive controller 60 stops the X 
motor 50a. 

[0020] For example, each of the positioning mem- 
bers 61 through 64 comprises a microswitch (not 
shown) arranged on the side surface of the movable Y- 
axis transfer member 45 which is faced to the fixed X* 
axis transfer member 48, and a protruding portion (not 
shown) formed on the fixed X-axis transfer member 48 
at each of the positions X1, X2, X0, and X-1 to be 
brought into contact with the above-mentioned micros- 
witch. When the microswitch is brought into contact with 
one protruding portion at one of the positions X1, X2, 
X0, and X-1 as a contacting position, a position detec- 
tion signal representative of the contacting position is 
produced and supplied to the drive controller 60 for col- 
lation with an X-axis position indicated by the vending 
request signal. Alternatively, use may be made of a 
light-emitting/receiving sensor. Further alternatively, the 
drive controller 60 may memorize the rotation speed, 
i.e., the number of rotation of the motor, which corre- 
sponds to a predetermined moving distance of the mov- 
able Y-axis transfer member 45. 
[0021] The movable Y-axis transfer member 45 
stops the movable elevating member 43 when the 
center of the opening 42 of the cartridge receiving table 
41 reaches any one of the positions Y1, Y2, and Y3, in 
the manner similar to that mentioned in conjunction with 
the fixed X-axis transfer member 48. The stopping oper- 
ation is carried out by the use of a Y1 positioning mem- 
ber 65, a Y2 positioning member 66, and a Y3 
positioning member 67 implemented by the above-men- 
tioned microswitch or the like. 

[0022] Next, the description will be made about the 
state of use of the automatic vending machine of this 
invention. It is assumed here that the beverage is 
extracted from the cartridge 1 of the cartridge storage 
column 10 positioned at (X2, Y2). 
[0023] In the standby state waiting the vending 
request signal, the cartridge storage table 41 rests on a 
standby position, specifically, at a position (X0, Y1) on 
the horizontal plane to be concentric with the hot water 
supply nozzle 21 as shown in Fig. 3 and at the lower- 
most level of the movable elevating member 43 in a Z- 
axis direction as shown in Fig. 1. It is noted here that the 
standby position may be a different position. In the 
above-mentioned standby state, it is assumed that the 
drive controller 60 receives the vending request signal. 
In this event, the movable elevating member 43 is at first 
transferred in the Y-axis direction by the movable Y-axis 
transfer member 45 to the position Y2 (see Fig. 4). Next, 
the movable Y-axis transfer member 45 is transferred in 
the X-axis direction by the fixed X-axis transfer member 
48 to the position X2 (see Fig. 5). It is noted here that 
the above-mentioned transferring operations in the X- 
axis and the Y-axis directions may be simultaneously 
carried out. 

[0024] As a result of the above-mentioned opera- 
tion, the opening 42 of the cartridge receiving table 41 



reaches a position exactly under the cartridge storage 
column 10 at the position (X2, Y2) to be concentric 
therewith, as shown in Fig. 6A. Herein, a lowermost one 
of the cartridges 1 within the cartridge storage column 

5 10 is taken out in the following manner. Specifically, the 
lowermost cartridge 1 within the cartridge storage col- 
umn 10 is supported with its flange 2 engaged by a plu- 
rality of claw members 1 1 (Fig. 6A). When the cartridge 
receiving table 41 is elevated by the movable elevating 

t0 member 43 from the above-mentioned state, an outer 
cylindrical member 12 arranged around the lower part 
of the cartridge storage column 10 is pushed upward by 
the cartridge receiving table 41. As a result, the claw 
members 1 1 are forced by the upper end of the outer 

15 cylindrical member 12 to be released from the flange 2 
of the cartridge 1 (Fig. 6B). Thus, the lowermost car- 
tridge 1 falls down to be received as a particular car- 
tridge in the opening 42 of the cartridge receiving table 
41. Subsequently, as the cartridge receiving table 41 is 

20 lowered by the movable elevating member 43, the outer 
cylindrical member 12 is also lowered. The claw mem- 
bers 1 1 is urged by an elastic member such as a spring 
to return to the initial position and then support the 
flange 2* of another cartridge 1' which has been 

25 arranged next to and just above the cartridge 1 (Fig. 
6C). In this case, a combination of the claw members 
11, the outer cylindrical member 12, and the cartridge 
receiving table 41 forms a cartridge dispensing mecha- 
nism which will later be designated by a reference 

30 numeral 31. Alternatively, the cartridge dispensing 
mechanism may comprise a plurality of locking mem- 
bers activated by, for example, a solenoid to hold and 
release the cartridge. 

[0025] Subsequently, the cartridge 1 held as the 

35 particular cartridge by the cartridge receiving table 41 
follows the above-mentioned transferring operation in 
the reverse order and is transferred to the position (X0, 
Y1) to be concentric with the hot water supply nozzle 
21. Thereafter, the cartridge 1 is elevated. As a result of 

40 elevation of the cartridge 1 , the end portion of the hot 
water supply nozzle 21 is inserted into the cartridge 1 . 
Then, the hot water supplied from the hot water tank 22 
is injected through the hot water supply nozzle 21 into 
the cartridge 1 to extract a predetermined beverage. 

45 The cartridge 1 after extracting the beverage is moved 
down at the position (X0, Y1 ) and then transferred to the 
position (Y1, X-1) to be discarded in the waste cartridge 
receptacle 30. In order to discard the cartridge 1 into the 
waste cartridge receptacle 30, the cartridge receiving 

so table 41 may comprise two half-split members which are 
separated from each other at the position (X-1 , Y1 ) to 
discard the cartridge 1 into the waste cartridge recepta- 
cle 30. Alternatively, the cartridge receiving table 41 
may be turned over at the position (X-1, Y1). After the 

55 cartridge is discarded, the cartridge receiving table 41 is 
returned to the standby position (X0, Y1). 
[0026] In the above-mentioned automatic beverage 
vending machine, it is possible to vend a plurality of 
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kinds of beverages if the cartridges with different kinds 
of powdery materials are stored in the cartridge storage 
portions, respectively. In addition, if a plurality of car- 
tridge storage portions are arranged on the horizontal 
plane in a matrix fashion, it is possible to minimize the 
space occupied by the cartridge storage portions within 
the interior of the machine. 

[0027] Next referring to Figs. 7 and 8, the descrip- 
tion will be made in detail about the beverage extracting 
device 20. 

[0028] The beverage extracting device 20 com- 
prises an extracting unit 24 adapted to reserve the hot 
water therein, a hot water pipe 25 for supplying the car- 
tridge 1 with the hot water within the extracting unit 24, 
and an extract controller 26 for controlling an extracting 
operation. 

[0029] The extracting unit 24 has an opening por- 
tion 24a formed in its upper surface. The opening por- 
tion 24a is opened and closed by an open/close valve 
24b arranged within the extracting unit 24. The 
open/close valve 24b is attached to a shaft 24c movable 
in the vertical direction. The shaft 24c is vertically 
moved by an open/close valve drive mechanism 24d 
comprising a solenoid or the like. Specifically, when the 
open/close valve 24b is elevated by the open/close 
valve drive mechanism 24d, the opening portion 24a of 
the extracting unit 24 is closed. On the other hand, 
when the open/close valve 24b is descended, the open- 
ing portion 24a is opened. Furthermore, the shaft 24c 
has a pipe-like or hollow shape so as to allow the air to 
flow therethrough. 

[0030] The hot water pipe 25 has an upper end con- 
nected to a lower surface of the extracting unit 24 and 
the other end to which the hot water supplying nozzle 21 
is attached. In addition, the hot water pipe 25 is pro- 
vided with an extracting valve 25b comprising an auto- 
matic open/close valve. A combination of the water 
supplying nozzle 21 and the hot water pipe 25 will be 
referred to as a hot water feeding apparatus. 
[0031] The hot water tank 22 serves to produce the 
hot water of about 90°C by the use of a heater (not 
shown) and to discharge a predetermined amount of 
hot water through a discharge pipe 27. The discharge 
pipe 27 has an end faced to the opening portion 24a of 
the extracting unit 24. The discharge pipe 27 is provided 
with a hot water supply valve 27a comprising an auto- 
matic open/close valve (an electromagnet valve or the 
like). A combination of the hot water tank 22 and the dis- 
charge pipe 27 will be referred to as a hot water supply 
apparatus. 

[0032] The air pump 23 is connected to the shaft 
24c of the extracting unit 24 through a flexible tube 28 to 
supply the air through the tube 28 and the shaft 24c into 
the extracting unit 24. 

[0033] The cartridge 1 has an upper surface side 
allowing the insertion of the hot water supply nozzle 21 
and a lower surface side formed by a liquid-permeable 
member such as a filter with the coffee grinds sealed in 



the cartridge. Thus, the cartridge serves to extract a sin- 
gle cup of coffee beverage. The coffee beverage 
extracted is poured into a cup 29. 
[0034] The extract controller 26 comprises a micro- 

5 computer and is connected to the drive mechanism 24d, 
the extracting valve 25b, the hot water supply valve 27a, 
the air pump 23, the cartridge dispensing mechanism 
31, the cartridge transfer mechanism 40, a timer 32, 
and a beverage concentration selecting unit 33 known 

w in the art. The extract controller 26 will later be 
described in detail. 

[0035] Referring to Fig. 9 in addition, the description 
will be continued further. 

[0036] Below the hot water supply nozzle 21, the 

15 cartridge 1 is pushed upward by a vertical motion mem- 
ber 34. In this case, the vertical motion member 34 has 
a through hole 35 for allowing the passage of the bever- 
age extracted from the bottom of the cartridge 1 and is 
vertically moved by a drive mechanism (not shown). 

20 [0037] The hot water supply nozzle 21 is provided 
with an urging member or a coil spring 36 attached 
thereto to downwardly urge the cartridge 1 . The spring 
36 is arranged around the hot water supply nozzle 21. 
The spring 36 has an upper end fixed to a flange 37 

25 attached to the hot water supply nozzle 21 and a lower 
end to which a contacting member 38 is attached to be 
brought into contact with the upper surface of the car- 
tridge 1. The contacting member 38 is engaged with the 
hot water supply nozzle 21 to be movable in the vertical 

30 direction. 

[0038] In the beverage extracting device 20 having 
the above-mentioned structure, the cup 29 is placed 
below the beverage extracting position. Then, the hot 
water supply valve 27a is opened to supply the hot 

35 water into the extracting unit 24. Next, the cartridge 
receiving table 41 holding the cartridge 1 is positioned 
at a beverage extracting position below the hot water 
supply nozzle 21 . The cartridge 1 is elevated by the ver- 
tical motion member 34 so that the hot water supply 

40 nozzle 21 is inserted into the cartridge 1. Simultane- 
ously, the open/close valve 24b of the extracting unit 24 
is elevated by the open/close valve drive mechanism 
24d to close the opening portion 24a of the extracting 
unit 24. Thereafter, the air pump 23 is operated to feed 

45 the air into the extracting unit 24 and to open the extract- 
ing valve 25b of the hot water pipe 25. Thus, the hot 
water is discharged from the hot water supply nozzle 21 
into the cartridge 1 under the air pressure within the 
extracting unit 24 so that the coffee beverage is 

so extracted from the bottom of the cartridge 1 to be 
poured into the cup 29. After the extraction of the coffee 
beverage is completed, the vertical motion member 34 
descends the cartridge 1. The cartridge receiving table 
41 holding the cartridge 1 is moved to an area above the 

55 waste cartridge receptacle 30. In this state, the car- 
tridge 1 falls down from the cartridge receiving table 41 
into the waste cartridge receptacle 30. 
[0039] Upon insertion of the hot water supply noz- 
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zle 21 into the cartridge 1 , the cartridge 1 is elevated by 
the vertical motion member 34. Consequently, the 
upper surface of the cartridge 1 is brought into contact 
with the contacting member 38 of the spring 36. Then, 
the contacting member 38 is elevated together with the 5 
cartridge 1 against an urging force of the spring 36. 
After the beverage is extracted from the cartridge 1 , the 
vertical motion member 34 is moved down. In this event, 
since the cartridge 1 is urged downward by the spring 
36, the cartridge 1 is reliably separated from the hot w 
water supply nozzle 21 without being left inserted in the 
hot water supply nozzle 21 . The cartridge 1 then moves 
down together with the vertical motion member 34 and 
held by the cartridge receiving table 41 . 
[0040] As described above, the cartridge 1 is urged 15 
downward by the spring 36 attached to the hot water 
supply nozzle 21. Consequently, the cartridge 1 can be 
reliably separated from the hot water supply nozzle 21 
which has been inserted therein. Thus, the transferring 
operation of the cartridge 1 after extracting the bever- 20 
age can be carried out without any trouble. 
[0041] It is noted here that the vertical motion mem- 
ber 34 may be omitted and the cartridge receiving table 
41 holding the cartridge 1 may be elevated. Further- 
more, the hot water within the extracting unit 24 may be 
sucked by a fluid pump or the like to be discharged into 
the cartridge 1 . 

[0042] Next referring to Figs. 1 0 and 1 1 in addition 
to Figs. 7 and 8, the description will be made in detail 
about the extract controller 26. 

[0043] The extract controller 26 controls the 
open/close valve drive mechanism 24d, the extracting 
valve 25b, the hot water supply valve 27a, and the air 
pump 23 in the following manner. Specifically, as shown 
in a time chart of Fig. 10, the hot water supply valve 27a 
is at first opened for a predetermined time duration T1 
and the hot water valve 27a is closed. Simultaneously, 
the open/close valve 24b is closed by the open/close 
valve drive mechanism 24d and the air pump 23 is oper- 
ated at a "middle pressure". The extracting valve 25b is 
opened for a predetermined time duration T2. Then, the 
air pump 23 is stopped. Thus, only the predetermined 
amount of the hot water is supplied into the cartridge 1 . 
[0044] The beverage concentration selecting unit 
33 serves to select one of three levels of concentrations 
of the coffee beverages, i.e., "standard", "weak", and 
"strong". 

[0045] In case where the "standard" is selected as 
the concentration of the beverage, the extracting valve 
25b is opened and the air pump 23 is operated at the 
"middle pressure" after lapse of a predetermined steam 
duration T3-1. Then, after lapse of a predetermined hot 
water supply duration T4-1 , the air pump 23 is stopped 
and the open/close valve 24b is opened. After lapse of 
a predetermined time duration T5, the extracting valve 
25b is closed. Thus, the remainder of the hot water is 
supplied to the cartridge 1 so that the coffee beverage is 
extracted at the "standard" concentration. 



[0046] In case where the "weak" is selected as the 
concentration of the beverage, the extracting valve 25b 
is opened and the air pump 23 is operated at a "high 
pressure" after lapse of a predetermined steam duration 
T3-2 shorter than the predetermined steam duration T3- 
1 corresponding to the "standard", as shown in Fig. 10. 
Then, after lapse of a predetermined hot water supply 
duration T4-2 shorter than the predetermined hot water 
supply duration T4-1 corresponding to the "standard", 
the air pump 23 is stopped and the open/close valve 
24b is opened. After lapse of a predetermined time 
duration T5, the extracting valve 25b is closed. Thus, 
the hot water of a large flow rate per unit time is supplied 
in a short time to the cartridge 1 given a short steam 
duration so that the coffee beverage is extracted at the 
concentration lower than the "standard" concentration. 
[0047] In case where the "strong" is selected as the 
concentration of the beverage, the extracting valve 25b 
is opened and the air pump 23 is operated at a "low 
pressure" after lapse of a predetermined steam duration 
T3-3 longer than the predetermined steam duration T3- 
1 corresponding to the "standard", as shown in Fig. 11. 
Then, after lapse of a predetermined hot water supply 
duration T4-3 longer than the predetermined hot water 
supply duration T4-1 corresponding to the "standard", 
the air pump 23 is stopped and the open/close valve 
24b is opened. After lapse of a predetermined time 
duration T5, the extracting valve 25b is closed. Thus, 
the hot water of a small flow rate per time is supplied for 
a long time to the cartridge 1 given a long steam dura- 
tion so that the coffee beverage is extracted at the con- 
centration higher than "the standard" concentration. 
[0048] As described above, the beverage is 
extracted at a variable concentration by controlling the 
steam duration of the cartridge 1, the flow rate of the hot 
water per unit time depending on a discharge pressure 
of the air pump 23, and a time duration required to sup- 
ply the hot water. Accordingly, it is not necessary to 
dilute the beverage after extraction or to use a plurality 
of kinds of cartridges containing different amounts of 
the powdery material as a single cup quantity. It is there- 
fore possible to efficiently and economically extract the 
coffee beverage having a desired concentration. 
[0049] It is noted here that, in case where the bev- 
erage is extracted by a single supply of the hot water 
without steaming the material, the coffee beverages dif- 
ferent in concentration can be extracted by controlling 
the flow rate of the hot water per unit time and a time 
duration required to supply the hot water in the manner 
similar to that described above. 
[0050] In the manner described above, the extract 
controller 26 controls the hot water feeding apparatus to 
adjust a flow rate of the hot water per unit time. In this 
event, the extract controller 26 serves as a flow adjust- 
ing part. The extract controller 26 controls the hot water 
feeding apparatus to have a hot water supply time dura- 
tion controlled to be shorter than a predetermined time 
duration when the flow rate is greater than a predeter- 



30 



35 



40 



45 



50 



6 



11 



EP 1 089 240 A2 



12 



mined flow rate and to be longer than the predetermined 
time duration when the flow rate is smaller than the pre- 
determined flow rate. In this event, the extract controller 
26 serves as a time control part. 
[0051] The extract controller 26 further controls the 
hot water feeding apparatus to have operation in which 
the hot water is supplied to the particular cartridge in a 
manner such that only a predetermined amount of the 
hot water is at first supplied to the particular cartridge 
and, after lapse of a particular time duration, the 
remainder of the hot water is supplied to the particular 
cartridge. In this event, the extract controller 26 serves 
as a feeding control part. 

[0052] In addition, the extract controller 26 adjusts 
the particular time duration. In this event, the extract 
controller 26 serves as a time adjusting part. The extract 
controller 26 controls the feeding control part so that a 
flow rate of the hot water per unit time is greater than a 
predetermined rate and a hot water supply time duration 
is shorter than a predetermined time duration when the 
particular time duration is shorter than a predetermined 
time duration and that the flow rate is smaller than the 
predetermined rate and the hot water supply time dura- 
tion is longer than the predetermined time duration 
when the particular time duration is longer than the pre- 
determined time. In this event, the extract controller 26 
serves as a time and flow control part. 

Claims 

1. An automatic beverage vending machine compris- 
ing: 

a beverage extracting position; 
a plurality of cartridge storing portions each for 
storing a plurality of cartridges each of which 
contains a powdery beverage material therein; 
a cartridge transferring mechanism coupled to 
said beverage extracting position and said car- 
tridge storing portions for transferring, as a par- 
ticular cartridge, one of said cartridges from 
said cartridge storing portions to said beverage 
extracting position; and 

a beverage extracting device coupled to said 
beverage extracting position for supplying hot 
water into said particular cartridge to extract a 
beverage from said powdery beverage mate- 
rial. 

2. An automatic beverage vending machine as 
claimed in claim 1 , wherein said cartridge transfer 
mechanism comprises: 

a cartridge receiving member for holding said 
particular cartridge; 

an X-axis transfer mechanism connected to 
said cartridge receiving member for moving 
said cartridge receiving member in an X-axis 



direction on a horizontal plane; and 
a Y-axis transfer mechanism connected to said 
cartridge receiving member for moving said 
cartridge receiving member on said horizontal 
5 plane in a Y-axis direction perpendicular to said 

X-axis direction. 

3. An automatic beverage vending machine as 
claimed in claim 2, wherein said cartridge transfer 

10 mechanism further comprises an elevating mecha- 
nism connected to said cartridge receiving member 
for elevating said cartridge receiving member in a 
Z-axis direction perpendicular to said X-axis and 
said Y-axis directions. 

15 

4. An automatic beverage vending machine as 
claimed in claim 1 , wherein said beverage extract- 
ing device comprises a nozzle for discharging said 
hot water therethrough, said nozzle being inserted 

20 into said particular cartridge to supply said hot 
water into said particular cartridge with said partic- 
ular cartridge being moved towards a first direction. 

5. An automatic beverage vending machine as 
25 claimed in claim 4, wherein said beverage extract- 
ing device further comprises an urging member 
connected to said nozzle for urging said particular 
cartridge towards a second direction opposite to 
said first direction. 

30 

6. An automatic beverage vending machine as 
claimed in claim 4, wherein said urging member 
comprises a coil spring disposed around said noz- 
zle, said spring having one end fixed to said nozzle 

35 and the other end to be brought into contact with 
said cartridge. 

7. An automatic beverage vending machine as 
claimed in claim 1 , wherein said beverage extract- 

40 ing device comprises: 

an extracting unit adapted to reserve hot water 
therein; 

a hot water supply apparatus connected to said 
45 beverage extracting device for supplying said 

hot water to said extracting unit; and 
a hot water feeding apparatus connected to 
said extracting unit for feeding said hot water 
from said extracting unit into said particular car- 
50 tridge. 

8. An automatic beverage vending machine as 
claimed in claim 7, wherein said beverage extract- 
ing device further comprises: 

55 

a flow adjusting part connected to said hot 
water feeding apparatus for controlling said hot 
water feeding apparatus to adjust a flow rate of 
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said hot water per unit time; and 
a time control part connected to said flow 
adjusting part and said hot water feeding appa- 
ratus for controlling said hot water feeding 
apparatus to have a hot water supply time 5 
duration controlled to be shorter than a prede- 
termined time duration when said flow rate is 
greater than a predetermined flow rate and to 
be longer than the predetermined time duration 
when said flow rate is smaller than the prede- 10 
termined flow rate. 

9. An automatic beverage vending machine as 
claimed in claim 7, wherein said beverage extract- 
ing device further comprises a feeding control part 15 
connected to said hot water feeding apparatus for 
controlling said hot water feeding apparatus to have 
operation in which said hot water is supplied to said 
particular cartridge in a manner such that only a 
predetermined amount of said hot water is at first 20 
supplied to said particular cartridge and, after lapse 

of a particular time duration, the remainder of said 
hot water is supplied to said particular cartridge. 

10. An automatic beverage vending machine as 25 
claimed in claim 9, wherein said beverage extract- 
ing device further comprises: 

a time adjusting part connected to said feeding 
control part for adjusting said particular time 30 
duration; and 

a time and flow control part connected to said 
time adjusting part and said feeding control 
part for controlling said feeding control part so 
that a flow rate of said hot water per unit time is 35 
greater than a predetermined rate and a hot 
water supply time duration is shorter than a 
predetermined time duration when said partic- 
ular time duration is shorter than a predeter- 
mined time duration and that said flow rate is aq 
smaller than said predetermined rate and said 
hot water supply time duration is longer than 
said predetermined time duration when said 
particular time duration is longer than said pre- 
determined time. 45 
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